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BACKGROUND OF THE INVENTION 
Field of the Invention 
This invention relates to a thermal label printer, 
and more particularly to a thermal label printer constituted 
of a label printer unit and a data input unit which can be 
connected and disconnected as desired. 

DESCRIPTION OF THE PRIOR ART 
Conventional thermal printers are disadvantageous 
in that when they are used in applications that require the 
operation for inputting the data to be printed and the 
operation for printing the labels to be carried out at 
different places, which is a frequently encountered 
necessity, the printer section of the device often 
interferes with the data input operation. More 
specifically, the data input operation using a thermal label 
printer of this type is conmonly conducted outside of the 
office, i.e. in the warehouse or in the field, so that the 
need to carry around the heavy printer as well as the data 
input unit even in cases where the labels do not have to be 
printed out inmediately, hinders the operator's work. 

The conventional devices have also been 
disadvantageous from the economical point of view, 
particularly in applications where it is necessary to print 
out labels of different size (especially of different 
width), since the printing of different size labels 
necessitates the use of different print heads and other 
mechanical elements, making it necessary for the user to 
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purchase two or more different types of printers. 

SLNM\RY OF THE INVENTION 
An object of the invention is to provide a thermal 
label printer which on the basis of data input thereto is 
capable of printing required data on thermal labels for 
affixing to articles of merchandise and the like or to files 
therefor. 

Another object of the invention is to provide a 
thermal label printer which is well adapted for use in 
applications wherein data input and label printing are 
carried out at different locations or wherein labels of 
different sizes are to be printed. 

The present invention attains these objects by 
providing a thermal label printer comprising a data input 
means such as a pen scanner or keyboard, a data memory means 
for storing the data from the data input means, and a 
printer means for printing required data on thermosens i tive 
labels which are separable for attachment to prescribed 
articles or at prescribed places, the thermal label printer 
being divided into a label printer unit and a data input 
unit which can be freely connected or disconnected. 

The thermal label printer according to this 
invention is thus able to print labels in accordance with 
the data input thereto and also to improve the efficiency of 
the data input and label printing operations in cases where 
these operations are conducted at different places, by 
enabling the label printer unit and the data input unit to 
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be connected and di sconnected as required. Also, by 
providing a plurality of printer units each adapted for 
printing labels of a different size, it becomes possible to 
print labels of the desired size simply by selecting the. 
appropriate one of the printer units and connecting it with 
the data input unit. In addition, the capability of the 
thermal label printer can easily be expanded further by the 
additional provision of function keys for entering comnands 
for different data input and output modes. 

BRIEF DESCRIPTION OF THE DRAWINGS 
Figure 1 is a perspective view of an embodiment of 
the thermal label printer according to this invention, 
Figure 2 is a sectional side view of the same 
embodiment showing its internal structure, 

Figure 3 is a perspective view of a segment of a 
label strip, 

Figure 4 is a perspective view of a thermal label 
printer according to this invention with its data input unit 
separated from its label printer unit, and 

Figure 5 is a perspective view of the thermal label 
printer shown in Figure 1 with the data input unit and the 
label printer unit connected at a different angle. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 
Referring to Figure 1, the thermal label printer I 
according to this invention consists of a data input unit 2a 
and a label printer unit 2b which combine to form a main 
unit of desk-top type. The units 2a and 2b have respective 
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flat bottom surfaces 3a and 3b which can be used for 
supporting the thermal label printer on any desired flat 
surface. 

The data input unit 2a is provided on its top side 
with a keyboard 6 consisting of a numeric pad 4 and a number 
of function keys 5, and at a position above the keyboard 6 
with a data display 7 which may, for example, be a liquid 
crystal display. One side surface of the data input unit 2a 
is provided with a power switch 8. The printer unit 2b is 
provided on either side with an open/close button 9 (only 
one shown) and on its top side with a support member 10 for 
holding a thermal label roll R consisting of a thermal label 
strip T wound into a roll. The thermal label strip T 
comprises a backing sheet S (Figure 2) bearing numerous 
labels L which after being printed and detached from the 
backing sheet S are discharged from the front end of the 
thermal label printer as indicated by the arrow. 

At the rear end of the input unit 2a are provided a 
socket 12 for connecting a pen scanner 11 and a socket 13 
for connecting a battery charger 31 to an internal battery 
27 (Figure 2) whose function will be described later. The 
reference numeral 14 appearing in Figure 2 and Figure 4 
denotes a discharge outlet for the backing sheet S which is 
formed at the rear end of the printer unit 2b near the 
bottom thereof. 

Returning to Figure 1, the pen scanner 11 is passed 
over a bar code B printed on a shelf tag F and representing 
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a merchandise code or the like, and the data read in this 
way is input to the thermal label printer 1. 

As best shown in Figure 4, the input unit 2a and 
the printer unit 2b are constituted as separate units which 
can be united with each other by clamping the printer unit 
2b within a yoke 40 provided on the forward end of the input 
unit 2a. The two units 2a and 2b can be connected and 
disconnected as desired. 

The manner of connection between the two units will 
now be described in more detail. The unit 2b has a pair of 
steel balls 41 (only one shown) countersunk one each at 
symmetrical positions in its left and right side surfaces, 
similarly provided paired steel balls 42, 43 and 44 (only 
one of each pair shown) for fixing the angular position 
between the unit 2a and the unit 2b, a pair of upper 
position stops 45 and a pair of lower position stops 46 
(only one shown). The steel balls 41, 42, 43 and -44 are 
outwardly urged by associated springs (not shown) so as to 
normally protrude above the side surface of the unit 2b but 
to recede under externally applied pressure to a position 
flush with the side surface. The yoke 40 has a guide groove 
47 running along the inside surface of either leg thereof 
and each of the guide grooves 47 is provided with a pivot 
hole 41 near the inward end thereof and with an angular 
position fixing hole 49 near the outward end thereof. When 
the units are connected, the steel balls 41 pass along the 
grooves 47 until coming into snap engagement with the pivot 
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holes 48, at which time one of the pairs of steel balls 42, 
43, 44 makes snap engagement with the angular position 
fixing holes 49. Figure 1 shows the case where the angular 
relation between the units 2a and 2b is such that the yoke 
40 is in abutment with the lower position stops 46 and the 
steel balls 44 are engaged in the angular position fixing 
holes 49, while Figure 5 shows the case where the angular 
relation between the units 2a and 2b is such that the yoke 
40 is in abutment with the upper position stops 45 and the 
steel balls 42 are engaged in the angular position fixing 
holes 49. Reference numeral 50 denotes a connector for 
electrical connection between the units 2a and 2b. 

It should be understood that the mechanism for 
mechanically connecting the units 2a aad 2b in such manner 
that they can be connected and disconnected as desired and 
when connected can be varied in angular relation can 
alternatively be constituted in various other ways than that 
illustrated, using, for example, screws, cams, leaf springs, 
linkages and the like. 

The internal structure of the thermal printer i 
will now be described with reference to Figure 2. The 
thermal label strip T is drawn off the thermal label roll 
supported on the suppport member 10 of the label printer 
unit 2b and passed along a label strip passage 18 that takes 
it through a position sensor 15 and along guide rollers 17 
of an upper press member 16. 

As shown in Figure 3, the thermal label strip T 
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consists of a continuous series of labels L detachably 
adhered to a continuous backing sheet S. The labels L have 
adhesive applied to their rear surfaces while the backing 
sheet S is coated with a parting agent to f aci 1 i tate 
separation of the labels L therefrom. The labels L are 
intended to be printed with information I which may include 
a bar code B representing a merchandise code or a 
manufacturer code, a division code and a price. The backing 
sheet S has holes D for position detection as well as for 
engagement with the conveyor roller 19 shown in Figure 2. 

Reverting to Figure 2, the thermal label strip T 
passes via the conveyor roller 19 to a thermal print head 20 
and a platen 21, is redirected at the platen 21 portion, 
where the labels L are peeled off, so that just the backing 
strip is directed back to engagement with the conveyor 
roller 19, guided by guide rollers 23 of a lower press 
member 22, and the backing sheet S then feeds out from the 
unit 2b via the discharge outlet 14. A sheet bending pin P 
(shown by a phantom line) can be provided in front of the 
platen 21 as the label peel ing means for peeling the labels 
L from the backing sheet S as the backing sheet S is 
redi rected. 

The loading of the label strip T is accomplished by 
working the open/close buttons 9 to allow the bottom cover 
24 section which includes the platen 21 and the lower press 
member 22, to swing downwardly about pivots 25 (i.e. to the 
position shown in phantom lines in Figure 1), thereby making 
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it possible to insert the roll of thermal label strip T. 
Any conventional type of opening/closing mechanism may be 
used for this purpose, so details thereof are herein 
omitted. The conveyor roller 19 Is driven by the stepped 
rotation action of a stepping motor M so as to move the 
thermal label strip T in the required direction for printing 

and conveyance. 

The Input unit 2a houses a control circuit 26. 
This control circuit 26 is connected to a battery 27, an 
interface 28 for data input from the pen scanner 11, a RCM 
program memory 29 for cotimunication and control programs, a 
RAM data memory 30, and a keyboard 6. The display 7, sensor 
15, thermal print head 20 and stepping motor M are also 
connected to the control circuit 26 via the connector 50 and 
are thereby controlled by the control circuit 26. The 
battery 27 is a rechargeable type and can be connected via 
the socket 13 to an external battery charger 31. 

The operation of the present invention will now be 
explained with reference to an application for replenishing 
stock at a supermarket or the like. 

The operator carries the thermal label printer 1 
and the pen scanner 11 to a merchandise display shelf or 
rack where he scans a shelf tag F, thus inputting the 
merchandise code and other pertinent data to the thermal 
label printer 1. Next he operates the keys of the numeric 
pad 4 to input the quantity of merchandise to be ordered to 
bring the stock up to the desired level. At this time the 
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input data is displayed on the display 7 so that the 
operator is able to confirm its accuracy. The operator then 
moves to succeeding shelves or racks and repeats the same 
operations. In the course of this work the operator may or 
may not want to print labels with the input data irrmediateiy 
after the data is input. If there is no need to print 
labels inroediately, the operator can detach the printer unit 
2b and carry only the input unit 2a. This will reduce the 
weight of the equipment he has to carry and relieve him of a 
considerable amount of labor in cases where he is required 
to continue his work for a relatively long time. 

The input data is temporarily stored in the data 
memory 30 and then, after the work of inputting order data 
for stock replenishment has been completed, it is possible 
for the operator to go to the freight receiving area, either 
inmediately or after the ordered merchandise has arrived, 
and print out the required labels (after reconnecting the 
input unit 2a with the printer unit 2b, of course, if the 
two units have been disconnected). For the printing of 
labels in this way, the operator need only press the 
function key 5 marked PR. This will cause the conveyor 
roller 19 to advance the thermal label strip T and activate 
the thermal head 20, causing it to print the labels L with 
bar codes B and other information I corresponding to the 
merchandise codes, order quantity data and the like stored 
in the memory means 30. Moreover, as only the backing sheet 
S is redirected at the platen 21, the labels L are peeled 
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off the backing sheet S and ejected from unit 2b. As each 
label is ejected, the operator can pick it up and affix it 
to the appropriate item of merchandise (not shown). 

Thus the labels can be printed merely by pressing 
the PR function key, without the troublesome work of 
manually inputting the merchandi se code and quantity data 
that has conventionally been required. Where the number of 
labels to be applied to merchandise is large, it will be 
convenient to provide an application roller 38 forward of 
the platen 21 as shown by a phantom line in Figure 2- In 
this case, the work of applying the labels can be carried 
out with high efficiency by adjusting the angular relation 
between the units 2a and 2b to that shown in Figure 5 and 
using the unit 2a portion as a handle.- 

The structure of the thermal label printer 
according to this invention can be simplified, if desired, 
by omitting the keyboard and providing only the pen scanner 
or a touch scanner as the data input means and further 
optionally omitting the display as well. 

Also, in a case where the thermal label printer 
according to this invention is desired to be made easily 
portable, a handle (not shown) can be provided on the bottom 
of one of the two units 2a and 2b. The handle can be of 
either fixed or detachable type. 

Although the invention has been described with 
respect to an application for order ing merchandi se to 
replenish stock at a supermarket or the like, the Invention 
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is not limited, to such an application but can also be used 
for inputting and outputting data regarding various types of 
merchandise and other articles using a pen scanner, keyboard 
or any of various other kinds of data I/O means, as well as 
for printing labels using the data input thereto from the 
data I/O means or, optionally, using data input thereto from 
a central computer. As a result the thermal label printer 
according to this invention is able to print labels based on 
various data from various sources, and is therefore 
applicable to a wide range of jobs, many of which could not 
be handled by conventional label printers. 

A short list of possible applications for the 
present thermal label printer would include, for example, 
stock administration at retail shops, office data file 
administration, printing of blood data cards and test tube 
labels at blood banks, printing of bar code labels for 
patient charts and medical certificates at medical clinics 
and hospitals, administration of manufacturing processes, 
parts and inventory at factories, printing of labels for 
confirmation of when freight is received and shipped at 
freight depots, administration of data and printing of 
labels relating to outside suppliers at department stores 
and supermarkets, and administration of customer data at 
department stores and supermarkets. 
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CLAIM 

1. A thermal label printer comprising: 
a label printer unit having a passage for passing a 
label strip consisting of thermosensltlve labels detachably 
attached to a backing sheet, a supporting member for 
supporting a roll of label strip, a thermal label position 
detecting means, a thermal label strip conveyance means, a 
thermal printing means for thermally printing characters on 
the thermosensltive labels conveyed by the conveyance means 
and a label peeling means for peeling the labels from the 

backing sheet, 

a data input unit having a data memory means, a 
program memory means, an input means and a control means for 
controlling the aforesaid means, and 

means for electrically and mechanically connecting 
the label printer unit and the data input unit so as to be 
freely connectable with and disconnectable from each other. 
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